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nLNL Data Center Sustainability Master Plan ‘

Master Plan Core Competencies

T To To I»

A
A
A

developed in 2009

A\ Data Center Achievements

DOE FEMP 2009 Energy Award
B453 LEED Gold Certified 2009
B451 LEED Silver Certified 2011

B112 Silicon Valley Leadership Group
Recognition 2012

I Lawrence Berkeley Laboratory

i Romonet

I Syska Hennessey
B112 Uptime Green IT Nominee 2013
Fed Tech Magazine Highlight 2013
DOE Sustainability Award 2015

LLNL Sustainability Data Center Mission
Continue to develop projects to improve
opti mization of LLN

reduce energy intensity
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Data Center Consolidation Goals

Increase efficiencies and decrease redundant labor support

Reduce footprint, water usage and energy intensity site wide

Reduce facility and network infrastructure \ \§ i
Repurpose redundant equipment " ?

Clear out spaces that are not properly utilized
Right size server maintenance contracts
Standardi ze | T support
Continue to virtualize services

Address FY 2012 DOE Sustainability Requirements

A Data Center: > 500SF and > 1 server

A Fully meter by FY15 all enduring data centers

A Obtain a LLNL site wide weighted average PUE of 1.4 by FY15

d Consolidation provides $40M cost avoidance to achieve metering
requirements
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Site Wide Data Center Survey Results and Status

A Initial Condition - 61 rooms in 29 facilities identified and surveyed in one square
mile
A High Performance Computing (HPC)
A 17 rooms
A Enterprise Computing
A 44 rooms

A 36 Rooms have been shutdown to date since 2011
A Consolidated into enduring facilities

A Virtualized various applications

A Nearly 30K SF total space shutdown (Nearly 10K SF cold and dark and
balanced repurposed)

Nearly $400K annual energy savings

Nearly $60K annual maintenance savings on cold and dark rooms
Over 500 servers consolidated into B-112 Enterprise Data Center
Achieved the site wide PUE of 1.4 Goal

Many metering and sub-metering projects underway

o To Do Io Do
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Added Benefits of Consolidation

> > > >y >y D>

Standardize: Reduce labor costs resulting from fewer facilities and configurations

Virtualize: Reduce costs for hardware, space and utilities

Software: Reduce licensing costs for unused licenses

Hardware: Better accountability of assets Survey

Security: Timely system patches

Best Practices from IT Community
A Reduce costs for paid vendor technical support Measure

A Reduce costs for training, especially with travel

Integrated Systems Management
8 Reduce personnel costs Improve

0 Lower utility costs

Vendor Financing (Managed Lifecycle and Leasing)
0 Conserves expenditures by spreading purchase cost over time
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FY 14 - FY15
Enterprise/HPC Data Center Consolidation Efforts

A B-115
d HPC has outgrown facility and T T '
consolidated to other Livermore uui AR RRRRR== il
Computing facilities AR E‘___}i' A A
8 Identified as enduring for Enterprise : =T 1= man L
Computing until other more efficient - RRNRRRCIA
facilities can be constructed 'F
5 FY14 T
A Repurposed equipment from | = COLD and DARK
closed data centers AL
d FY15 Remainder of consolidation 1T
A Only two rooms will remain in %
service, others are now cold W awa :
and dark T 1 el

BN ERERRRI 2SS
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FLNL Data Center Consolldatlon Lessons Learned ‘

Master Plan Core Competencies

oo

> > >y > >y D> D>y D

Laboratory fAMIi SSI 0nc
Understand the obstacles and challenges
Develop a strategic vision

Obtain senior management support

Provide continual leadership

Remain patient

Stay focused

Continue to survey, measure and improve
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Successful Next Generation Data Center
Sustainability Requires Continual Collaboration

A LLNL co-chairs the EEHPC Working Group

o Drives implementation of energy conservation measures and energy efficient design
in HPC through workshops, papers, subgroups and various focus areas with other
national laboratories and industrial partners

i Annual SC Workshop i SC15 with be the 6t Annual All Day Workshop

I Papers
A Energy Efficient High Performance Computing Power Measurement Methodology
A Liquid Cooling Guidelines

A General Recommendations for High Performance Computing Data Center
Energy Management Dashboard Display

A TUE Beyond PUE i A New Metric for Data Center Efficiency

AASHRAE TC 9.91 2011 i Thermal Guidelines for Liquid Cooling of Data
Processing Environments

A October 2014 Green Grid Forum i Next Gen Data Centers and the Smart Grid

A November 2014 Silicon Valley Leadership Group Workshop i Future of HPC Centers and
the Electric Grid

A January 2015 DOE/LLNL Better Building Challenge
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DOE - Better Building Challenge Program

A Wi t h Hahgmgvruitd gone fr om c¢ o nwilbebolvaligda o
broader 1 nstitutional phase under |
led by Doug East, LLNL CIO

A Demand for computing grew over the past few decades resulting in small
data centers around LLNL to meet programmatic needs, often located Iin
closets or buildings with inefficient heating and cooling

A The Better Building Challenge is a partnership between LLNL and DOE

A LLNL to reduce energy intensity of data centers by 20% within 10 years
A DOE provides technical expertise, training and hosto f  fipaetises

A CIlO Statement

Mow we need to take a more institutional approach and to conduct an
education campaign to show the advantages of consolidating into a
professionally managed data center. Centralizing equipment in efficient
data centers makes business sense and has the potential to save research
programs money d resources that could be redirected to science.o
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Questions

Anna Maria Bailey

Lawrence Livermore National Laboratory

7000 East Ave PO Box 808 L-554

Livermore, CA 94550

Phone - (925) 423-1288 / Email i bailey31@IInl.gov

Andy Ashbaugh

Lawrence Livermore National Laboratory

7000 East Ave PO Box 808 L-720

Livermore, CA 94550

Phone - (925) 422-1137 / Email i ashbaugh3@lIinl.gov

Marriann Silveira

Lawrence Livermore National Laboratory

7000 East Ave PO Box 808 L-554

Livermore, CA 94550

Phone - (925) 423-5049 / Email i silveria3@IlInl.gov
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Planning-Barriers-Solutions for Data
Center Project Development

A Tale of Two Centers

David G. Oshinski
Corporate Director of Construction
The Home Depot
May 27, 2015
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Atlanta Location and Size

A 39,000 sq. floor out of a 1.7 million sq. ft. set of buildings
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